two photoperiods (378 and 383 h), and it is concluded that the duration of hamster pregnancy is not measured in circadian cycles.
Introduction
Precision in timing the duration of pregnancy is biologically adaptive. Post-implantation gestation length is subject to relatively small intraspecific variation (Short, 1974) . In hamsters, implantation occurs on Day 5 and parturition on Day 16 after insemination (Boyer, 1953) ; the standard deviation of gestation length is 1-9-3-6 h (Siegel & Greenwald, 1975;  Vickery, 1979) . Precise timing of biological processes is often mediated by a circadian clock, but the role of a circadian system, if any, in timing the duration of gestation remains poorly understood. The present experiment tested the hypothesis that the duration of hamster gestation is measured in circadian cycles. If this assump¬ tion is valid, the 16-day gestation length of hamsters entrained to 24-h days should be shortened by 16 h in females entrained to 23-h days throughout pregnancy. Other factors determining the timing of parturition may be uterine distension produced by the fetuses (Csapo & Lloyd-Jacobs, 1962) and/or a hormonal signal governed by the maturation of the fetal pituitary-adrenal-placental axis (Lincoln & Porter, 1976) , in which case days shorter than 24 h would have little or no effect on the duration of gestation. Locomotor activity was monitored separately for each hamster on an event recorder (see Carmichael, Nelson & Zucker, 1981) . Two or more consecutive oestrous cycles were confirmed for each female before mating. Each female was allowed to mate for 30 min to a criterion of at least 5 ejaculations in tests, in the home cage of a male, beginning 3 h after onset of oestrus, which was determined behaviourally (see Carmichael et al, 1981 The interval between light onset and mating (3 h after onset of oestrus) was greater for hamsters inT = 23 h than for those in = 24h(mean ± s.e. = 19-08 ± 0-45 compared with 16-21 ± 0-88 h, < 0-01). The interval between light onset and parturition also differed (mean ± s.e. = 6-62 ± l-16hinT = 23hand 13-02 ± 2-52hinT = 24h;i> < 0-02). The intervals between light onset and mating and light onset and parturition did not differ for hamsters in = 24 h ( > 0-20), but there was a significant difference in these values (P < 0-001) for hamsters in = 23 h.
Discussion
Pregnancy duration did not differ in hamsters entrained to = 23 h and = 24 h days, indicating that a circadian clock does not substantially affect the duration of hamster gestation. Davis & Menaker (1981) and Lanman & Seidman (1977) arrived at a similar conclusion from their studies of mice.
If a circadian clock determines the interval to implantation (Days 1-5) but does not control the duration of gestation after implantation (Days 6-16), pregnant hamsters entrained to a = 23 h photoperiod would be expected to undergo parturition 5 h earlier than hamsters entrained to a = 24 h photoperiod. Although there was a mean reduction of 4-5 h in gestation length in hamsters housed in = 23 h, the correlation between the period of the circadian activity rhythm during Days 1-5 of pregnancy and the duration of gestation was not significant. We tentatively conclude that the circadian mechanism timing the daily activity rhythm does not control the timing of implantation.
In accordance with circadian-rhythm theory, the interval between light onset and onset of oestrus was increased significantly for hamsters entrained to = 23 h (see Pittendrigh & Daan, 1976; Carmichael et al, 1981) . In contrast, the interval between light onset and parturition was significantly decreased. The timing of parturition in hamsters does not appear to be influenced by photoperiodic modulation of the circadian system but is more probably a fixed function of the hour of insemination or fertilization. 
